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(54) CROSSLINKABLE, FRAME-RETARDED RESIN COMPOSITION 

(57)Abstract: 

PROBLEM TO BE SOLVED: To provide a resin composition which gives a molded product 
exhibiting flame-retardancy almost equal to that of a PVC, excellent in heat resistance and 
strength, and generating no toxic substances when incinerated. 
SOLUTION: To a polyolefinic resin are added a surface-treated magnesium hydroxide, a 
surface-treated aluminum hydroxide, a silicone powder, and either a crosslinking accelerator 
or an organic silane compound, an organic peroxide and a catalyst thereby giving a 
crosslinkable, flame-retarded resin composition, which is molded to form a molded product, 
which is subjected to electron beam- crosslinking or silane-crosslinking thereby giving a 
crosslinked molded product. 
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* NOTICES * 

Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

1 This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2.**** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] The magnesium hydroxide by which surface treatment was carried out to polyolefine system 
resin, the aluminum hydroxide by which surface treatment was carried out, silicone powder, and the 
cross-linking flame-retardant-resin constituent characterized by coming to add a bridge formation 
accelerator. 

[Claim 2] The magnesium hydroxide by which surface treatment was carried out to polyolefine system 
resin, the aluminum hydroxide by which surface treatment was carried out, silicone powder, and the 
bridge formation moldings characterized by irradiating an electron ray and making it come to construct a 
bridge over the moldings which consists of a cross-Unking flame-retardant-resin constituent with which 
the bridge formation accelerator was added. 

[Claim 3] The magnesium hydroxide by which surface treatment was carried out to polyolefine system 
resin, the aluminum hydroxide by which surface treatment was carried out, silicone powder, an organic 
silane compound, organic peroxide, and the cross-linking flame-retardant-resin constituent characterized 
by coming to add a catalyst. 

[Claim 4] The magnesium hydroxide by which surface treatment was carried out to polyolefine system 
resin, the aluminum hydroxide by which surface treatment was carried out, silicone powder, an organic 
silane compound, organic peroxide, and the bridge formation moldings characterized by contacting in 
water the moldings which consists of a cross-linking flame-retardant-resin constituent with which the 
catalyst was added, and making it come to construct a bridge. 



[Translation done.] 
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[0001] 

[Field of the Invention] While this invention has good fire retardancy equivalent to especially a 
polyvinyl chloride (PVC) about the bridge formation moldings obtained by the approach of 
manufacturing a bridge formation moldings from the cross-Unking flame-retardant-resin constituent and 
this resin constituent of the non halogen system used suitable for the insulator of an electric wire and a 
cable, a sheath, etc., and this process, it excels in thermal resistance and a mechanical characteristic, and 
the moldings which does not generate harmful matter at the time of combustion is obtained. 
[0002] 

[Description of the Prior Art] Since electric insulation is good and has the fire retardancy of self- 
extinguishing, the PVC constituent is widely used for a wire covering, a tube, a tape, a packing material, 
building materials, etc. By the way, since the PVC constituent contains the chlorine (CI) which is a 
halogen, it generates toxic gases, such as corrosive gas, such as HCl, and dioxin, at the time of 
combustion. For this reason, when various kinds of PVC products became trash, there was a problem 
which cannot carry out incineration disposal of these. Then, although the landfill is made in the present 
condition, since the stabilizer of Pb system is used for the PVC constituent as an additive, there is also a 
problem to which this is eluted in soil etc., and processing is becoming difficult as industrial waste 
[0003] 

[Problem(s) to be Solved by the Invention] On the other hand, although incineration disposal was 
possible since harmful gas did not occur at the time of combustion when using polyethylene (PE) and 
polypropylene (PP) which do not contain a halogen as a resin constituent which replaces PVC, the resin 
constituent which does not contain these halogens had the fault that fire retardancy was inferior 
compared with PVC. For example, when the oxygen index (01) which is the fire-resistant evaluation 
scale of a resin constituent is compared, it turns out to 01 of PVC being 23-40 that 01 of PE and PP is 
inferior with 17 to about 19. 

[0004] Then, in order to give fire retardancy to the resin constituent which contains neither PE nor a 
halogen called PP, adding metal hydroxides, such as Mg (0H)2, is usually performed to these. However, 
only with a metal hydroxide, in order to add a lot of [ in order not to acquire desired high fire retardancy 
or to acquire desired high fire retardancy ] metal hydroxides, there was a case where many properties, 
such as a mechanical characteristic, deteriorated remarkably. Moreover, when an insulator, a sheath, etc. 
of an electric wire and a cable were fabricated using the fire-resistant resin constituent which does not 
contain a halogen, the thermal resistance of a moldings and a mechanical characteristic were also 
required, and while having fire retardancy, development of the resin constituent which can also fill these 
demands was desired, 

[0005] This invention is excellent in thermal resistance and a mechanical characteristic, and aims at 
offering the resin constituent with which the moldings which does not generate harmful matter at the 
time of combustion is obtained while it was made in view of said situation and has fire retardancy 
comparable as PVC. 
[0006] 

[Means for Solving the Problem] In order to solve said technical problem, the cross-linking flame- 
retardant-resin constituent of this invention is characterized by coming to add the magnesium hydroxide 
by which surface treatment was carried out to polyolefine system resin, the aluminum hydroxide by 
which surface treatment was carried out, silicone powder, and a bridge formation accelerator. This 
cross-Hnking flame-retardant-resin constituent is fabricated, and a bridge formation moldings is 
manufactured by irradiating an electron ray and making it construct a bridge over that moldings. Or the 
cross-linking flame-retardant-resin constituent of this invention is characterized by coming to add the 
magnesium hydroxide by which surface treatment was carried out to polyolefine system resin, the 
aluminum hydroxide by which surface treatment was carried out, silicone powder, an organic'silane 
compound, organic peroxide, and a catalyst. This cross-Unking flame-retardant-resin constituent is 
fabricated, and a bridge formation moldings is manufactured by contacting that moldings in water and 
making it construct a bridge. 
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[0007] 

[Embodiment of the Invention] Hereafter, this invention is explained in detail. As polyolefine system 
resin used by this invention, polyethylene (PE), such as straight chain-hke low density polyethylene 
(LLDPE), super-low density polyethylene (VLDPE), low density polyethylene (LDPE), medium density 
polyethylene (MDPE), and high density polyethylene (HOPE), polypropylene (PP), an ethylene- 
vinylacetate copolymer (EVA), an ethylene-ethyl acrylate copolymer (EEA), an ethyiene-butyl acrylate 
copolymer (EBA), ethylene-propylene rubber (EPR), an olefin system copolymer, etc. can be 
mentioned, for example. Moreover, after the time of the polymerization of these poly olefin resin, or a 
polymerization, unsaturated carboxylic acid, such as a maleic anhydride and an acrylic acid, or these 
derivatives are made to react, and the denatured acid denaturation polyolefine can also be used. These 
resin may be used by the one-sort independent, or may blend and use two or more sorts. Since the fire 
retardancy of resin itself is comparatively high, especially an ethylene-vinylacetate copolymer (EVA) 
and an ethylene-ethyl acrylate copolymer (EEA) are desirable, and since ethylene-propylene rubber 
(EPR) gives flexibility to an electric wire, it is desirable. These are independent, respectively, or can be 
suitably mixed with other resin and can be used. For example, when mixing and using EVA and EPR, it 
is desirable that EPR sets [ EVA ] to 20-70 (% of the weight) by 80-30 (% of the weight). Moreover, 
especially when using EVA and EEA, that whose content of the comonomer (VA, EA) used for 
copolymerization with ethylene is 14 - 45 % of the weight is suitable. Since fire retardancy is inferior 
when there are few contents of a comonomer than this, pellets will adhere with solid (adhesive property) 
one if [ than this ] more, and the workability at the time of extrusion worsens, it is not desirable. 
[0008] In this invention, the magnesium hydroxide by which surface treatment was carried out, the 
aluminum hydroxide by which surface treatment was carried out, and silicone powder are used together 
as a flame retarder. It decomposes into an oxide and a steam at the time of combustion, and metal 
hydroxides, such as a magnesium hydroxide and an aluminum hydroxide, discover fire retardancy. And 
surface treatment is performed and, as for these metal hydroxides, compatibility and a pyrolysis 
character with resin are improved. If surface treatment is not made, the compatibility of a metal 
hydroxide and resin may be bad, the fire retardancy by the metal hydroxide is not fully discovered, 
without a metal hydroxide being distributed by homogeneity in a resin constituent, or there is a 
possibility that the mechanical strength in the bridge formation moldings which fabricates a cross- 
linking flame-retardant-resin constituent, constructs a bridge, and is obtained may be spoiled. As a 
finishing agent of a metal hydroxide, higher fatty acids, such as molybdate, such as molybdenum 
sulfides, such as molybdic-acid ghosts, such as an ammonium molybdate and a molybdenum trioxide, 
and molybdenum disulfide, JIMORIBUDEN acid ammonium, molybdic-acid calcium, molybdic-acid 
zinc, potassium molybdate, and sodium molybdate, or stearin acid, a silane coupling agent, etc. can be 
used preferably. Silicone powder is a powder-like organopolysiloxane polymer and has a methyl group 
and a phenyl group. According to the elevated temperature by combustion, silicone powder forms a 
husks-like thermal break. Moreover, since silicone powder is fine particles, it has the advantage that 
good dispersibihty - other fine-particles ingredients can be distributed beforehand ~ is acquired. 
[0009] They are [ magnesium hydroxide / with which surface treatment of tfie addition desirable / of 
these flame retarders / was carried out to the olefin system resin 100 weight section / more than 10 
weight sections / in the aluminum hydroxide by which surface treatment was carried out especially 
preferably below the 250 weight sections more than the 100 weight sections below the 300 weight 
sections ] below 40 weight sections more than 5 weight sections especially preferably below 50 weight 
sections more than 3 weight sections about below 50 weight sections and silicone powder more than 5 
weight sections especially preferably below the 100 weight sections more than 5 weight sections. If 
there are too few additions of each flame retarder, desirable fire retardancy will not be acquired. 
Moreover, since many properties, such as a mechanical characteristic represented by tensile strength and 
elongation, will deteriorate greatly if there are too many additions of a metal hydroxide, even if it adds 
more additions of silicone powder than the above-mentioned range, improvement fire-resistant only by a 
material cost increasing can seldom be desired preferably. 

[0010] Moreover, the additive contributed to bridge formation according to the bridge formation 
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approach is added by the cross-linking flame-retardant-resin constituent of this invention. That is, when 
making a cross-Unking flame-retardant-resin constituent construct a bridge by the approach of 
irradiating an electron ray, a bridge formation accelerator is added, and when carrying out silane bridge 
formation of the cross-linking flame-retardant-resin constituent, an organic silane compound, organic 
peroxide, and a catalyst are added. As a bridge formation accelerator, a trimethyl propane (TMP), a 
pentaerythritol thoria chestnut rate, ethyne glycol dimethacrylate, a triaiyl SHIANU rate, triallyl 
isocyanurate, etc. can be used preferably, since properties, such as a mechanical characteristic, will fall 
with the lack of bridge formation if degradation of the resin by the excess of bridge formation will arise 
if many [ too ], and there are too few additions of a bridge formation accelerator — desirable ~ the resin 
100 weight section - receiving - 1 - 7 weight section - it is 3 - 5 weight section more preferably. The 
organic silane compound which has one or more substituents which can be hydrolyzed, such as alkoxy 
groups, such as a methoxy group and an ethoxy radical, as an organic silane compound, for example, 
and has one or more reactant radicals, such as a vinyl group, an amino group, an epoxy group, and a 
chloro radical, is used. Vinyltrimetoxysilane, vinyltriethoxysilane, etc. are mentioned and, specifically, 
what is generally marketed as a silane coupling agent is used, since properties, such as a mechanical 
characteristic, will fall with the lack of bridge formation if scorching will occur during electric-wire 
manufacture if many [ too ], and there are too few additions of an organic silane compound - desirable - 
- the resin 100 weight section - receiving - 1 - 3 weight section ~ it is the 1.5 - 2.3 weight section more 
preferably. As organic peroxide, dicumyl peroxide (DCP), benzoyl peroxide, azobisisobutyronitril, etc. 
are used, for example, since a graft reaction will not advance if scorching will occur during electric-wire 
manufacture if many [ too ], and there are too few additions of organic peroxide - desirable - the resin 
100 weight section ~ receiving ~ the 0.03 - 0. 15 weight section - it is the 0.05 - 0. 12 weight section 
more preferably. As a catalyst in silane bridge formation, the organic tin compound known as a bridge 
formation catalyst from the former, such as a dibutyl tin lauric acid, is used, that to which crosslinking 
reaction will become remarkably late if crosslinking reaction does not necessarily advance more and 
there is even if it makes [ many ] the addition of a catalyst and which is ~ it is - desirable - the resin 
100 weight section - receiving - the 0.05 - 0.3 weight section - it is the 0. 1 - 0.2 weight section more 
preferably. [ too Uttle ] 

[001 1] It is desirable to add an oxidation degradation inhibitor furthermore. Although not limited 
especially as an oxidation degradation inhibitor, the thing of a phenol system and an amine system etc. 
can be used preferably, for example. Since a blooming and bleed out may arise when many [ if there are 
too few additions of an oxidation degradation inhibitor the addition effectiveness will not be acquired, 
and / too ], below the 2.0 weight sections are desirable more than the 0. 1 weight section to the 
polyolefine system resin 100 weight section. Moreover, although inorganic substance impalpable 
powder, such as a coloring agent of an ultraviolet ray absorbent, copper inhibitor, a pigment, a color, and 
others and a small amount of talc, etc. can blend a proper additive according to an appUcation besides 
the above-mentioned compounding agent, as for an additive, it is desirable a halogen and to choose what 
does not contain especially lead (Pb). 

[0012] The magnesium hydroxide with which surface treatment of the cross-linking flame-retardant- 
resin constituent of this invention was carried out to polyolefine system resin at least, the aluminum 
hydroxide by which surface treatment was carried out, silicone powder, and a bridge formation 
accelerator are added. In this invention, fabricate this cross-linking flame-retardant-resin constituent, 
consider as a moldings, this moldings is made to construct a bridge by the approach of irradiating an 
electron ray, and a bridge formation product is obtained. The exposure of an electron ray can be 
performed by the well-known technique, and the exposure of an electron ray is controlled so that desired 
properties, such as a mechanical strength and thermal resistance, are acquired. 
[0013] Or the magnesium hydroxide by which surface treatment was carried out at least to polyolefine 
system resin, the aluminum hydroxide by which surface treatment was carried out, silicone powder, an 
organic silane compound, organic peroxide, and a catalyst are added, and the cross-Hnking flame- ' 
retardant-resin constituent of this invention is mixed. In this invention, silane bridge formation is carried 
out by the approach of fabricating this cross-linking flame-retardant-resin constituent, considering as a 
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moldings, and contacting the obtained moldings and water, and a bridge formation moldings is obtained. 
Silane bridge formation can be performed using the well-known approach. For example, in 1 step 
extrusion method, organic peroxide is dissolved in the organic silane compound which is a liquid 
beforehand. And a bridge is made to construct by contacting in water the moldings which added the 
mixture of the organic silane compound which added a flame retarder, a catalyst, and other 
compounding agents to polyolefine system resin, and was previously prepared with the extruder etc. in 
proper locations, such as a screw of an extruder, or a cylinder, when carrying out extrusion molding, 
kneading and, and organic peroxide, and was obtained. The approach of making a moldings immersed in 
underwater [ which is left in atmospheric air /, such as warm water, ], or exposing it into a steam can be 
used for the method of contacting a moldings in water. Moreover, both are kneaded with an extruder 
etc., and a bridge is continuously made to prepare for polyolefine system resin what added the organic 
silane compound and was mixed, and the thing which mixed the other compounding agent in 2 step 
extrusion method, respectively, and to construct by contacting the moldings fabricated and obtained in 
water. What is necessary is just to adjust an organic silane compound, organic peroxide, and the addition 
of a catalyst in silane bridge formation, in order to control properties demanded, such as a mechanical 
strength and thermal resistance. Silane bridge formation has the advantage that large-scale equipment is 
unnecessary compared with electron ray bridge formation. 

[0014] Although especially the gestalt of the bridge formation moldings in this invention is not limited, 
for example Insulated wire. The electric wire for electronic equipment wiring, the electric wire for 
automobiles, the electric wire for devices, a power cord, the insulated wire for outdoor power 
distribution, The cable for power, the cable for control, the cable for a communication link, the cable for 
instrumentation. The insulating layer of various electric wire and cables, such as a cable for signals, a 
cable for migration, and a cable for ships, an electric wire and the attached components for cables 
(concrete - a contraction tube ~), such as a sheath, tapes, inclusion and a case, a plug, and a tape It is 
suitable for the sheet for agriculture besides being ** material products, such as the conduit tubes, such 
as a rubber stress relief cone, a wiring duct, and a bus duct, etc., the hose for waterworks, a gas pipe 
cladding material, construction interior material, a furniture ingredient, a toy ingredient, floor material, 
etc. 

[0015] While lowering temperature when a magnesium hydroxide and an aluminum hydroxide 
decompose into an oxide and a steam if the bridge formation moldings manufactured using this cross- 
linking flame-retardant-resin constituent bums since the magnesium hydroxide by which surface 
treatment was carried out, and the aluminum hydroxide by which surface treatment was carried out are 
contained in the cross-linking flame-retardant-resin constituent of this invention, supply of the oxygen to 
the part which has burned with the generated steam is suppressed. Moreover, when an oxide adheres to 
the part which burned, flame can be prevented from spreading to a new resin side. Moreover, since the 
operation which shuts up the steam(water) generated in the husks, and raises fire retardancy is produced 
while silicone powder forms a husks-Uke thermal break in addition to these operations, high fire 
retardancy is acquired. For example, when the cross-hnking flame-retardant-resin constituent of this 
invention is used as covering material of an electric wire, a cable, or its imitation, the combustion test 
enacted by Electrical Appliance and Material Control Law or UL can be passed. Moreover, in this 
invention, since bridge formation is given to the moldings which comes to fabricate a cross-Unking 
flame-retardant-resin constituent, thermal resistance and a mechanical strength improve. Furthermore, 
since surface treatment is performed, the metal hydroxide added has the good dispersibility in the inside 
of resin, the fire-resistant fall depended badly [ distribution ] and degradation of a mechanical strength 
are prevented, and good fire retardancy and a good mechanical strength are obtained. 
[0016] Therefore, according to this invention, the bridge formation moldings which the resin constituent 
which has the fire retardancy of self-extinguishing equivalent to PVC was obtained, and was 
manufactured using this cannot burn easily in case of a fire, and there is also little volume of smoke 
outbreak. Moreover, since a halogen is not included and toxic gases, such as dioxin and halogen gas, are 
not generated at the time of combustion, incineration disposal can be carried out and a toxic gas is not 
generated in case of a fire. And the bridge formation moldings of this invention has thermal resistance 
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and a good mechanical strength, and its practicaUty is very high. Moreover, the weatherability of resin 
can be raised by adding siUcone powder. In order to raise the weatherability of resin conventionally, 
adding carbon black is known widely, but since a resin constituent will be colored black if carbon black 
is added, it becomes difficult to color it other color tones. On the other hand, if silicone powder is added, 
while being able to improve weatherability, since resin does not become a dark color, a resin constituent 
with good coloring nature is obtained. 
[0017] 

[Example] Hereafter, a concrete example is shown and effectiveness of this invention is clarified. As the 
example and the example of a comparison of this invention, various components were blended by the 
blending ratio of coal (unit: weight section) shown in following Table 1 and 2, it kneaded with the 
kneading machine, and the cross-linking flame-retardant-resin constituent was obtained, in order to 
perform a combustion test ~ the conductor of 2mm2 - extrusion covering of the cross-Unking flame- 
retardant-resin constituent after kneading upwards was carried out, the insulating layer with a thickness 
of 0.8mm was formed, and insulated wire was manufactured. In examples 1, 2, 4, 5, 7, and 8 and the 
examples 1-5 of a comparison, after covering, the electron ray was irradiated and electron ray bridge 
formation of the insulating layer was carried out. Each exposure of an electron ray was set to 5 - 
20Mrad. Moreover, in examples 3, 6, 9, 10, 1 1, and 12, after covering, it was immersed into 75-degree C 
warm water for 24 hours, and silane bridge formation of the insulating layer was carried out. In addition, 
when performing silane bridge formation, any of 1 step extrusion method or 2 step extrusion method 
may be used. A combustion test is a 60-degree inclination enacted by the electric controlling method 
combustion test using the obtained insulated wire. It carried out respectively according to the 
combustion test and the perpendicular combustion test enacted by UL VW-1. The success or failure is 
shown in a table. Moreover, it is JIS about the bridge formation moldings obtained on the same 
presentation and the same bridge formation conditions. The oxygen index (01), JIS which carry out a 
semi- place to the method of examining K7201 The tensile strength which carries out a semi- place to 
the approach indicated by K6760, and elongation were measured. The result is shown in a table. When 
using a resin constituent for the insulating layer of an electric wire, with [ tensile strength ] two [ or 
more / 0.4 kgf(s)/mm ], it is made good. Moreover, it is good if there is 250% or more about elongation. 
In addition, in the examples 1 -5 of a comparison, each combustion test is a rejection and measurement , 
of tensile strength and elongation was not performed. 
[0018] 
[Table I] 
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[0020] In addition, in the above-mentioned example and the example of a comparison, the following 
were used as each resin and a compounding agent, respectively. 

EVA*1: Melt flow rate (hereafter) 2,5 described as MFR, Ethylene [ of ethylene-vinylacetate copolymer 
EVA*2:MFR=2.5, ethylene-vinylacetate copolymer EEA*3:MFR=0.5 of 45% of vinyl acetate contents, 
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and 14% of ethyl aery late contents ]-ethyl acrylate copolymer EPR[ of 28% of vinyl acetate contents ] 
*4: 4(100 degrees C) = 40 and amount [ of 70 mols ] of ethylene % of Mooney viscosity ML1+, 
Ethylene-propylene-rubber surface-treatment magnesium-hydroxide *5 [ amount % / % of 30 mols / of 
propylenes ]: Stearin acid surface treatment magnesium-hydroxide silicone powder *6:Dow Corning 
Toray Silicone make DC4-7081 surface-treatment aluminum-hydroxide *7: It is coating of an 
ammonium molybdate to a front face. Aluminum-hydroxide oxidation-degradation inhibitor *8:Ciba- 
Geigy make, Irganoxl010TMP*9:trimethylolpropanetrimethacrylate copper-inhibitor *10 which were 
given: The product made from ADEKA ADESU, a MarkCD-lVTMOS*ll:vinyl methoxy silane 
DCP*12:dicumyl peroxide catalyst *13:dibutyl tin lauric acid [0021] 

[Effect of the Invention] Since it has fire retardancy equivalent to PVC according to this invention as 
explained above, and a halogen is not included, while not generating harmful matter at the time of 
combustion but incineration disposal being possible, a mechanical strength and thermal resistance can 
manufacture a good bridge formation moldings. 



[Translation done.] 
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